
SRT Dosimetry Methods
Potential Tools from the ICRP

Wesley Bolch

Advanced Laboratory for Radiation Dosimetry Studies (ALRADS)

J. Crayton Pruitt Family Department of Biomedical Engineering

University of Florida, Gainesville, FL

NCI Workshop on Dosimetry of Systemic Radiopharmaceutical Therapy

Rockville, MD

April 19-20, 2018



90 now!





ICRP Structure and Function



Summary of tools developed by the ICRP that might have 
applications to SRT

• Standardized computational phantoms

• Radionuclide S values from these standardized phantoms

• Intake models for inhalation and ingestion

• Biokinetic models for single elements

• Techniques for modeling radionuclide daughter in-growth with  
independent (not shared) biokinetics 



Adult Male and Female Reference Phantoms



Reference Adult Specific Absorbed Fractions (SAFs)



Radionuclide Decay Schemes / Radionuclide S Values



Patient-Specific Adjustments - Radionuclide S Values



Current ICRP Work – Conversion to Mesh Format
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Pediatric Series of Reference Phantoms
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Male Phantoms Shown For Illustration Only

UF/NCI Series of Hybrid Phantoms



Pediatric Series of Reference Phantoms

ICRP Series of Reference Voxel Phantoms
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ICRP 66
Human Respiratory Tract Model

ICRP 100
Human Alimentary Tract Model

ICRP 130
Systemic Biokinetic Models

ICRP Intake and Systemic Biokinetic Models



Occupational Intakes of Radionuclides (OIR) Series

OIR Part 1 – General framework (update to ICRP 130)

OIR Part 2 – H, C, P, S, Ca, Fe, Co, Zn, Sr, Y, Zr, Nb, Mo, and Tc

OIR Part 3 – Ru, Sb, Te, I, Cs, Ba, Ir, Pb, Bi, Po, Rn, Ra, Th, and U

OIR Part 4 – Lanthanides and remaining actinides (in review)

OIR Part 5 – everything else (in development)



Following decay recoil and release of daughter nuclides…



OIR Biokinetic Model for Polonium



Independent Biokinetics




